JIOKYMEHT ITOAIMUCAH
SJIEKTPOHHOM IMOAITUCHIO

CBEAEHWA O CEPTUOWKATE 3N

CeptudukaT; 00D15AAD06C4B6B3E7266803A5289C18E5

Bnapeney: MBagynnud 3ynechar Poatosuy < o
HenictenteneH c240420ME€TEPCTBO HPOCBE]_HEHI/IH POCCI/II/ICKOI/I (I)EJ_IEPAHI/II/I
N J

MunucrepcTBo 00pazoBanusi M HayKu PecnyOosimku Tarapceran

HUcnonnnrenbHbiii KoMuTeT Ca0MHCKOr0 MyHUIIMIIAJIBLHOIO paiiona PT

MBOY "Usmuuckasa COLI "

PaccmoTpeno CorJiacoBaHo YT1Bep:xneno
Ha 3aC€laHuy IIKOJIBHOIO 3aMecTUTENb JUPEKTOpa JIMpeKTop MKOMIBI:
METOJANYCCKOTO OOBEIUHECHISI

no yue6Hoii pabote
npoTokoy Ne 1

P / 3.®.I'ubamgynnun
or «26» aBrycra 2023 rona Vs I'.P.3akaposa
/BO,L[HTe}Ib MO ITpuxa3z Ne 163 -
_b_ 3.T.Kapumyiinxa «29p aBrycra 2023 roma ot «29» aBrycra 2023 r.roxa
>/

PABOYAS IPOTPAMMA
(ID 2128743)

yueOHoro npeamera «buosiorus. bazoBbiii ypoBeHb»

st ooyuarommxest 10 — 11 ximaccoB

IIpunsTa
Ha 3acelaHuM [1elar0rH4ecKoro CoBeTa

IIporoxom Ne 2 ot «29» aBrycra 2023r.

c. U3smsa 2023

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 115 ot 24.06.2024. UcnonHutens: MbagynnuH 3.9. r.I’BJTEKTPOHHbm
Ctpanuua 1 u3 31. CTpaHuua cosgaHa: 24.06.2024 10:31 =¥ TATAPCTAH CTAH



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMDLI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS Npeamera «buonorus» BbIIEIECHbI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
WUJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHHUX
yOeX)ACHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh 00YYaOIINXCsl PYKOBOJICTBOBATHLCS B CBOCH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IPUCYIIUMU CHUCTEME OHOJIOTMYECKOTO
o0pa3oBaHus, HATMYHE YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomnorus JOCTUI'alOTCA B CIAHUHCTBC
y‘Ie6HOI\/JI M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHeﬁ no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXEHMSI K 3aKOHY M IPABOMIOPSAIKY, YEIOBEKY TPyZa U CTaplIEMy ITOKOJEHUIO, B3aMMHOIO
YBaXEHHS, OEpEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMeTa «buoorus AOJIDKHBI OTpaXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUid, TO3UTHUBHBIX BHYTPEHHHX
yOeXACHU, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
PACIIUPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIBHOMN ACATCIIBHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 06${3aHHOCTeI\/'I, YBAXXCHHUEC 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 33]a4, BBIMOIHEHHH OMOOTHYECKIX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU YOSXKIEHUSIMU, KyIbTYPHBIMUA [IEHHOCTSMHU U COIUATILHBIM
MOJI0KEHUEM;
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TOTOBHOCTh K COTPYJHHYECTBY B IIPOILECCE COBMECTHOTO BBIMOJHEHHUS Y4YEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOM 1E€ATEIHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILJIOE U HACTOALIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PAa3BUTUE OHOJIOTHH,
MOHMMAHUSA 3HAuYeHUs: OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YelOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE JYyXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOTO OYAYyIIero;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KMU3HHU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbS H
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpEeXHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPY0I00ueE;

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIBLHOM HANPaBJICHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHLHO BBIMOJIHATH TAKYIO €S TEIHHOCTD;

UMHTEpEC K pa3nuyHbiM cepam mpodeccHoHATBbHON AESITeNbHOCTH, YMEHHE COBEpINATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccuu u peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIAHbL;
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TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BaHMIO Ha MPOTSIKECHUU BCEH
KU3HU;

7) 3KOI0rNYeCcKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHNUS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KyIbTYphI: MPHOOPETEHUE OMbITA TUIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILEN CPEe/Ibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCHOJBb30BaTh MpUOOpETaeMble MPU W3YUCHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIICHUH MPOoOJieM, CBS3aHHBIX C paIMOHAIBHBIM MPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IIPaBWJI IOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HEMpUSTHE [EHCTBUM, MPHUHOCSIIMX BPEA OKPYKAIoIIeHd MPUPOAHON cpele,
YMEHHE MMPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJIOTHUECKUE TMOCISACTBHUS MPEIITPUHUMAESMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIILIICHUS, SKOJOTHYECKOH KYyJIbTYphI, OIMbBITA
NESTEIIbHOCTH  JKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHHUS pYKOBOJCTBOBAThCS HMMH B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUS HAayKu © OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JHUAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MTOJIUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIbTYphI KaK CpPEJICTBA B3aUMOICUCTBUS
MEXIY JI0JIbMU U NTO3HAHUS MUDPA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHHA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpPEe Kak O €IWHCTBE TMPHUPOAbI, dYelOoBeKa M OO0IIecTBa, B TO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJII COBPEMEHHOM LMBWIM3ALMU: 00ecCredeHus
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 III00ATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATILHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OMOJOTMUYECKHX 3HAHWUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIHMOHATHHON
TPaMOTHOCTH O0ydaronmxcs, GopMUpyeMoil pu N3yudeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHMSI, WMCIOJIb3yeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJyyaeMble 3HAHUS ISl aHajdu3a U OOBSICHEHHs SBIICHUUN
OKPYKAIOIIer0 MHUpa W MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OCHOBAHHBIE
3aKJTIOYEHHUS. HA OCHOBE HAy4HbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C MEJbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHHUS JJs pelleHus
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYHIECTBISITH MPOECKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;
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TOTOBHOCTh W CIOCOOHOCTh K HEMPEPHIBHOMY OO0Opa30BaHUIO U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJ'IOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUMMBbIC IS  (OPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXTpeaMeTHbIE) OOIIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieniruKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIUI, TUIIOTE3d, 3aKOHOMEPHOCTH, 3aKOH,
TeopHsi, UCCIEAOBaHMUEe, HAOIIOJIECHUE, U3MEPEHUE, SKCIICPUMEHT M JPYTHX), YHHUBEPCAIbHBIC
yueOHbIe JeiicTBUS (TMO3HABaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopMupoBanre (QPyHKIIMOHAIBHON T'PaMOTHOCTH U COLMAIBHON KOMMIETEHLIUH O0YYaroIIuxcs,
CITOCOOHOCTH o0yJaronmxcs HCTIOJIb30BaTh OCBOCHHBIC MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMAIbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHS MPOrPpaMMBI CPETHEro o0Iero oopa3oBaHUs
JIOJKHBI OTPAXKATh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a30Bble JJOrMYeCKHE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJTb30BAaTh TIPY OCBOCHUH 3HAHUN TIPUEMBI JIOTHIECKOTO MBINUICHHS (aHAIN3a, CHHTE3a,
CpaBHEHHMsS, KiacCUpUKalUU, OOOOIIEHUS), PACKPBIBATH CMBICI OHMOJOTHYECKUX TOHATUH
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSMU);

OTIPE/ICIIATh TEMH JEATEIbHOCTH, 3a7aBas TapaMeTpbl U KPUTEPUU HUX JOCTHIKCHUS,
COOTHOCHTH PE3yJIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
MPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXICHHUSI (HHTYKTUBHBIC, IS TYKTUBHBIE, TIO AaHAJIOTHH ), BBISBIIAT
3aKOHOMEPHOCTH U MPOTUBOPEUYHS B PACCMATPUBACMBIX SIBIICHUSAX, (DOPMYIUPOBATH BBHIBOABI U
3aKJTIOYCHUS,

MPUMEHSTh CXEMHO-MO/JIEbHBIE CPEACTBA JUIS MPEACTABICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TakKKe MPOTUBOPEUYMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIMOHHBIX HCTOYHHUKAX

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBHE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJMHHUPOBATh M BBINOIHATH, pPa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PENICHUH XU3HESHHBIX TPOOJIEM.

2) 0a3oBbIe HCCIEN0BATEIbCKHUE IeHCTBUS:
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BJIa/IETh HAaBBIKAMH y4eOHO-HCCIIE0BATENbCKOW U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMY, PEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/7aud B 00pa30BaTEIbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aAKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
TUIO0TE3Y €€ peleHus, HAXOIUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOUX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAJIM3UPOBATH MOJIYYEHHBIE B X0/1€ PELICHMS 3a/1a4M PE3YJIbTaThl, KpUTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE AJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-MOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAJIM3UpPOBaTh HMH(OpPMALMIO pa3IMYHBIX BHJIOB U (GoOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMmbl, TAOIUIIbI, PUCYHKH U IpYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oOBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) oOmenue:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax >KU3HHU, aKTUBHO y4acTBOBATh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);
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pacrio3HaBaTh HeBepOallbHbIE CpEICTBA OOLICHMs, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTuX JOAEH, IPOSIBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCcTHAs1 IeATeIbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYaJIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4jeHa KOJUIEKTHBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIWHUPOBATH
JEHCTBUA 110 €€ TOCTUIKEHUIO: COCTaBJIATh IIJIaH JEUCTBUM, pacIIpeleNsITh PO ¢ Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXKJOr0 yJYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranuzanms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUU 1I€J€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTh COOCTBEHHBIE 33/7a4l B 00pa30oBaTelIbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IpeMeTa Ha OCHOBE JIMUHBIX MPEIOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 115 ot 24.06.2024. UcnonHutens: MbagynnuH 3.9. 0 AIEKTPOHHbINA
CtpaHuua 7 n3 31. CTpaHnua cosgana: 24.06.2024 10:31 =¥ TATAPCTAH



BJIAJICTh HaBBIKAMU IT03HABATEJIbHON pe(UIEKCUU KaK OCO3HAHUS COBEPILAEMBIX JIEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, HCIIOIB30BaTh MPUEMBI pedieKcun
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaABO JAPYTUX Ha OIIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruduyueckue s yaeOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MIpeoOpa3OBaHUI0 3HAHWUM, BHJbI
JEeSITeIbHOCTH 10 MOJIyYEHHIO HOBOTO 3HAaHUS M NPUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl PEACTABICHBI IO ToJaM 00yUeHHUS.

[IpeameTHbIC pe3yabTAaThl OCBOEHUS yueOHOTO npeameTa «buomnorusy» ¢ 10 knacce 1oKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MeCTe M pPOJU OUOJOTMM B CHUCTEME HAay4yHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, MeTabom3M (0OMeH BEILECTB U MPEeBpallleHNe SJHEPTUH ), TOMEO0CTa3 (CaMOperysnus),
yYpOBHEBasi  OpraHM3anusi  JKMBBIX  CHCTEM, CaMOBOCHpPOM3BEAECHHE  (PEmpOayKIIHs),
HaCJIECTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JormMa MoJeKyJspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 eHTpax MHOT0OOpa3us U MPOUCXOKIEHHS KyIbTypHBIX pactenuit H. 1.
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH, OpraHU3alus U TMPOBEACHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYHIECTBEHHBbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U 3yKapuOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, NHIUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJTY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C IIETIbI0 00eCTIeUeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/0POBbS OKPYXKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 115 ot 24.06.2024. UcnonHutens: MbagynnuH 3.9. 0 AIEKTPOHHbINA
CtpaHunua 8 n3 31. CTpaHnua cosgana: 24.06.2024 10:31 =¥ TATAPCTAH



rPaMOTHOTO TOBEACHHUS B OKpPYXKAIOIIEeH MNPUPOAHONU cpelne, MOHMMaHHE HEoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHbIe TEeHEeTHYECKHEe 3aJayd Ha MOHO- U JIUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONMOAATh MpaBHia IpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpPMAINH, HAYYHO-TIONYJISIPHBIE MaTepUaIIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Y4eOHOTO MpenamMera «buonorus» ¢ 11 knacce nonxKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUMCKHUX U 3apyOCKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKpBIBATh CO/IepP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: B, TIOMYJISIIIHS,
reHO(OH], HBOJIONUS, ABIKYIIHE CHIIBl  ((AKTOpPhI) DSBONIONMH, IPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTWYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE W3/arate Owosorndeckue Teopun (dBomonnoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWMHU: HAOIIOJCHWE W ONMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX PE3YyJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
HOMYJSALUA, TMPOJIYIEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOTreOlEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB M TOTOKA YHEPTHH B SKOCHCTEMAaX, aHTPOTIOTCHHBIX H3MEHEHUH B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKJIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOJTyYCeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBIICHUM, JIJISl IPUHSATHS PAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30MIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUSI HOPM
IPaMOTHOTO TOBEJEHUsI B OKpYXaolleil NpUpOIHON cpene, MOHMMaHUEe HEO0OXOIMMOCTH

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 115 ot 24.06.2024. UcnonHutens: MbagynnuH 3.9. 0 AIEKTPOHHbINA
CtpaHuua 9 n3 31. CTpaHnua cosgaHa: 24.06.2024 10:31 =¥ TATAPCTAH



UCTIONIb30BAHUS JOCTHKCHUH COBPEMEHHOU Ouonorun TSt panMoOHAIBHOTO
HPUPOJIOTIONIL30BAHMS,

YMEHHE peIIaTh dJIeMEHTapHbIe OMOJOTMYECKHE 3aJadM, COCTABIATh CXEMBI IEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECKH OILICHHBATh W WHTEPIPETUPOBATH WHPOPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-NOMYJSIPHBIE MaTepHaibl), paccMaTpuBaTh IJI0OATBHbIC
IKOJIOTUYECKUE TIPOOIIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLIeHHUs, 0000mas
Ouonormyeckyro HMH(GOPMALUIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYeCKUX HayK.

MeTo/1p1 TO3HAHUS KUBOM MPpUPObI (HAOII0IeHUE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabmuie! 1 cxeMbl: «MeTOoIbI TO3HAHUS )KUBOU ITPUPOJIBI».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «/cmonb3oBaHuE pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHM3alWd >KUBOH
MIPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MAaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bopaa u MuHepanbHBIE BELECTBA.

OyHKIMK BOJBI M MUHEPATbHBIX BeIIeCTB B KieTke. [lommep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBoicTBa OenkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouoniornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Ominuuss  (epMEeHTOB  OT
HEOPraHMYECKUX KaTalu3aToOpPOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuiasl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
HMCTOYHUKOB YHEPIHH.
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Hyxneunossie kucnorsl: JIHK u PHK. HykneoTuasl — MOHOMEPBI HYKJIIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[uronoruss — Hayka o kiuerke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CuCTeMa CHHTE3a OeJka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPhI KIIETOK — KJIETOYHAS CTCHKA, TIMKOKAIUKC, WX (YHKITHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHOMUIbI KJIETKU: MUTOXOHIPHH, TIACTHABL. [Iponcxoxienne MUTOXOHAPUMA 1 tiacTul. Buss
wiactun. HememOpaHHBIE OpPraHOWABI KIETKHA: PHUOOCOMBI, KJICTOYHBIH IICHTP, IICHTPHOIIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIO0B KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATDy», «CtpoeHne 3ykapruoTUYECKON
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHue CTpOCHHS KJIETOK PACTCHHM, XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
TUCCUMUIIALINSA (PHEpreTuUecKuii 00MeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tunber oOMena BemecTB: aBTOTPOGHBIN U TeTepoTpodHbd. Pons depmeHTOB B 0OMEeHE
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

@®otocunte3. CBeroBas u TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢orocuHTE3a.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A IS KU3HU Ha 3emie. BrnusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.
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XeMmocuHTe3. XEMOCHHTE3UpPYIoIue OakTepuu. 3HaYeHHWE XEMOCHUHTE3a IS JKM3HU Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SHepreTnyeckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTudecKkoi mHdopmanuu B KieTKe. [ €eHeTHYeCKui KOJ W ero CBOWCTBA. TpaHCKpUIIIIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie popmbl )Ku3HU — BUpYCHI. MlcTopust oTkpbiTus BUpycoB (. V. IBaHOBCKUiA).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTO LuKIa BUpPYycoB. bakrepuodaru. bonesnu pacrenui,
JKUBOTHBIX M 4YeJIOBEKa, BhI3bIBa€MbIe BUpycamu. Bupyc nummyHnonedunura yenoseka (BUY) —
Bo30ymutens CIIWJla. OOpaTHas TpaHCKpHUIIIUs, peBepraza W uHTerpasa. lIpodmmakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHH.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii oomMen», «Xiopomaacty, «Potocunres», «Crtpoenune [JHK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunuus», «buocunres
6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounsli 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTtomoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenue knetku — muto3. Ctaauu muto3a. [Iporeccel, mpoucxosiye Ha pa3HbIX CTaIUAX
MUTO3a. brOIOrn4eckuii CMbICI MUTO3a.

[Tporpammupyemasti rubesb KJIETKH — alonTo3.

@®opMBbl pa3MHOXKEHHS OPraHM3MOB: 0€CIoJI0e 1 1oJIoBoe. Buabl 0ecrosoro pa3MHOKEHUS:
JIeJIeHNe HaJIBOe, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHUE, BEreTaTUBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIoI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii cMbICa M 3HaYEHUE MENH03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3zoBaHUE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WNunuBuayansHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TracTpyJsLus,
opranorenes. [ToctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOTO PAa3BUTHS: MPSIMOE,
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HemnpsiMoe (JIMYMHOYHOE). BnusHuMe cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PAcTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OMIIOIOTBOPEHHUE Y
I[BETKOBBIX PAaCTeHHI», «BereratuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue KieTku GaKTepuiiy,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMBD», «KineTouHbli LMK, «Perumkanus
JHK», «Mutos», «Meiosy, «IIpsimoe u HenpsiMmoe pa3BUTHEY, «] aMeTOreHe3 y MIIEKOTTUTAI0IIUX
U 4eoBeKay, «OCHOBHBIE CTaAUU OHTOICHE3a.

O0opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Siinexnerka miiekonuTaromero», «KapruoknHes B KJIeTKaxX KOPEIIKa JIyKa», MarHUTHAs: MOJIENb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens meradasHolt XpoMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpPOEHHUS TMOJIOBBIX KIIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuiicKuxX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToabl TEeHETUKH (TUOPUII0JIOTUYECKUI, LUTOT€HETUUYECKUH, MOJEKYISpPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTnyeckass CHUMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIMBaHUN.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, ycTaHOBIEHHble [.  MeHpgenem.
MonoruOpuaHoe CKpemrBaHue. 3aKOH eIMHO-00pa3rs THOPUIOB MTepBOTO MoKoIeHus. [IpaBuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  CKpeuMBaHuWEe. 3aKOH  HE3aBUCHMMOIO  HACJEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI TUTMOPHIHOTO CKpEIIMBAHMS. AHAIU3UPYIOLIEe CKPEIIWBAHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruieHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno clelIeHHOMY
HacJIeJOBaHMIO reHoB. Hapylienue cuensienys reHoB B pe3yJIbTaTe KPOCCHHIOBEpA.

XpoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HacleACcTBeHHas. Poib cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALUOHHOW HW3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peaxkiuu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnenctBenHas, iy reHoTunuyeckas, "3aMeH4YMBocTh. KoMOMHATHBHAST U3MEHYMBOCTb.
Meiio3 u moIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalMOHHas
u3MeH4nBOCTh. Kraccu¢ukaiuss MyTaluii: TeHHbIE, XpOMOCOMHbIE, IeHOMHbIEe. YacroTra u
OPUYMHBI MyTauuid. MyTtareHHble GakTopbl. 3aKOH TOMOJIOTMYECKHX PsJIOB B HACIEICTBEHHOMN
n3menurBocty H. M. BaBunosa.
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BHesinepHas HacIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOIbl TE€HETHUKH YEOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto III[P-ananusa. HacnenctBenHsie 3a0oneBaHust
YelioBeKa: TIeHHble O0o0yie3HH, OO0JIE3HM C  HACJIEACTBEHHOM  MPEeapacroyioKEHHOCTBHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUECKUX
Oone3nell. MeauKO-reHeTHUeCKOe KOHCYJIbTHPOBAaHHE. 3HAYCHHE MEAUIIMHCKOW T'€HETUKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®puz, C. C. YUerBepukos, H. B. Tumodeer-
PecoBckwnii, H. 1. BaBmiios.

Tabmumel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 MUTOTCHETHYECKass OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3anmonencTBue allienbHBIX TEHOBY, «['eHeTnyeckrne KapThl paCTEHH, )KUBOTHBIX U
yenoBekay, «l'eHermka mosa», «3aKOHOMEPHOCTH HACIEAOBAHHS, CIEIJICHHOTO C TOJOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOaupuKammoHHas
U3MEHYUBOCThY, «HacnenoBanue pesyc-gaxropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHAsS
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-anuimkanuu «MoHoruOpuaHoe ckpemuBaHuey», «HemnomHnoe
JOMHHHpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, mytanuu (HopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"opox moCceBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3yuenre MoauPUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Ps1/1a U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyranuil y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTrueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuust KaKk HayKa W Mpouecc. 3apoKICHHUE CeIEKIUU U JoMecTukanus. Yuenue H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOT000pas3us KYIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXOKICHUS IOMALTHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METOBI CeNeKIMU. MacCOBbId U MHAWBUAYAIBHBIM OTOOPHI B CEJICKITUU
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras muaus. CkpeniuBaHue YuCTIX TuHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
CKpemuBaHue — ayTtopuaunr. OtganéHHas ruOpugusanus U e€ ycnexu. VICKycCTBeHHBIN
MyTareHe3 W TONyYeHUE TMOJHUILUIONAOB. JIOCTHKEHUS CEeNeKIUM PpACTEHWUW, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITambl CO3JaHUs
pexombunanTHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KyJlIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHui. KiloHupoBaHue BBICOKOIPOLYKTHUBHBIX
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CEIbCKOXO03SUCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHE U JTHYeckue mpobiaembl. MO —
TeHETHYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylIbTypbl U KIOHUpOBaHUE», «KOHCTpyHMpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CEJIEKIMU PACTeHHM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosnonMOHHAs OHOJIOTHS.

[IpeanocbuIKM BOSHUKHOBEHUS SBOTIOLIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOPUSI U €€ MECTO
B Onosoruu. BiusHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIIOTUU U APYTUX HAYK.

CunerenbcTBa 3BoJonuU. [lageoHTOIOrHYECKHE: TOCIEI0BATENFHOCTD OSIBIICHHUS BU/I0B
B TAJICOHTOJIOTHYECKOW JIETONHCH, IepexonHble (Gopmbl. buoreorpaduyeckue: cXoacTBO U
pasznuuue dhayH u GIop MATEPUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJICTBA M pa3iMyusl 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMSI JapBHHU3MA.
JIBIOKyle CHiIbl  3BOJIIOLMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMUYEHHOCTH PECYpCOB, HEONpeNeNE€HHAas HW3MEHYMBOCTh, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN O0TOOD).

Cunternyeckas Teopus 3Bosonuu (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkposontonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBuxymie cuibl (GakTopbl) 3BOJIOLUMK BHJIOB B Mpupoje. MyTalnoHHBINH Mpolecc U
KOMOHMHATHBHASI U3MEHUYUBOCTD. [lonmynsnoHHble BOIHBI U Apeiid reHoB. M3onauus n Murpanus.

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomonnd. DopMbl eCcTeCTBEHHOTO
otbopa.

[Tprcnioco0neHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bostonuu. [IpuMeps! npucnocobieHuit
y opranuzmMoB. ApoMoph03bl U UIN0-aJaNTalNH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

Maxkposomonus. @opMbl 3BONIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienpHas. HeoOpaTuMocTh 3BOMIOIMH.

IIpoucxoxaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
cnenuanusanys. AganTuBHas pajananus.
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JdemoHcTpaumnu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

TaGnuubl u cxemsl: «Pa3BUTHE OPraHUYECKOr0 MUpa Ha 3eMiie», «3apOoAbIIIN T03BOHOUYHBIX
AKHUBOTHBIX», «Apxeontepukc», «Popmbl 60pOBI 3a cylecTBOBaHUEY, «EcTecTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3sue MoOpoAa >KHUBOTHBIX», «llomymsumny,
«MyTanoHHasi U3MEHUUBOCTEY», «ApoMopho3el», «anoanantanuny», «O0mas nerenepanus»,
«/IBmwxkymue cuibl sBoTIONMKNY, «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «bopsda
3a CYILECTBOBAHUEY, «IIpucnocobaeHHOCTH OpPraHHU3MOBY, «["eorpaduueckoe
BHUJ1000pa30BaHue», « DKOJIOIMUECKOEe BUA000pa30BaHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3JIMYHbIMU TUIIAMH OKPACKH, HA0OP IJIO/I0B U
ceMsiH, Kosutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHbBIE
HaIlpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOoeb «CTpOeHHE FOJIOBHOTO MO3Ta IIO3BOHOUYHBIX).

buoreorpaduueckass kapra Mupa, KOIEKIUs «DOpPMBI COXPAaHHOCTH HCKOMAEMbIX
KUBOTHBIX W pacTeHUil», Moaenp anmuukauusa «llepekpéct XxpomMocom», BIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMBbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYecKue padoThl:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHIOCOOJIEHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKACHUM >KU3HU. HaydHble runore3sl BOSHUKHOBEHHUS
KHU3HM Ha 3emiie: aOMOreHe3 W MaHCHepMHs. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanpHele aTansl 6nonorndeckoit spontonuu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM M UX HBOJIOLHA.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3eMiie 1o 3pam U nepuoaam. Karapxei. Apxelickas U IpoOTEpO30iicKas
apsl. [Taneo3olickast 3pa u €€ nepuopl: KeMOPUICKUHN, OPAOBUKCKUM, CUITYpUICKUH, T€BOHCKHUH,
KaMEHHOYTOJIbHBIH, IEPMCKHUH.

Me3o30lickas 5pa U €€ NEepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: 1aJIe0re€HOBbIM, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTMYecKuX MpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOIMU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUi 1 KUBOTHBIX. [losiBIeHHE, paciBeT
Y BBIMUPAHUE IPYII )KUBBIX OPTaHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa’keHue HBOJOLHUU. OCHOBHBIE CUCTEMATHUECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornorenes3a. CxoAcTBa U pa3indMsl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0OKEHHUE YEIIOBEKA.

JBuwxymue cuibl  (paxTopsl) aHTpomorenesa. HacnencTBeHHass HM3MEHYHMBOCTh H
ecTecTBeHHbIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUI TpyZa, MBILIUICHHUE,
peub.

OcHOBHBIE CTaJuU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
Uenoexk npsmoxondmuii, YenoBek HeaHaepTanbckui, YemoBek pa3zyMHbld. Haxomaku
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MCKOMAeMbIX OCTATKOB, BpPeMsl CYILECTBOBAHMSI, 00JACTh PacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckre packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUHAs (eBpa3HiicKasi), HETpO-
aBcTpajionjiHas  (9KBaTOpUAlIbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPUCTIOCOOICHHOCTH IIPEJICTaBUTEIIEH YEIIOBEYECKUX PAC K YCIOBUSAM CyllecTBOBaHUS. EnnHCcTBO
yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[TopTpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3HukHoBeHre COMHEYHON CHUCTEMbI», «Pa3BUTHE OpraHU4eCcKOro
mupa», «PacrurenpHas kieTka», <«OKuBoTHas kueTtka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4eckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YeJloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTHYECKUX HAXOHOK
NPEeKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue mroau», «llepBbie
COBpPEMEHHBIE JTIO1», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CICNKA WIA U300paKeHUs] KaMEHHBIX OpyIUl
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckas Tabiuua,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktuyeckas padora Ne 1. «M3yyeHne MCKONAeMbIX OCTATKOB PacTEHUI U JKUBOTHBIX B
KOJUTEKIIUSX .

OKcKypeusi «IBONIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeIUECKUI My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

Okonorusi Kak Hayka. 3agadyd M pasfeibl dKOJOTMH. MeToasl JKOJIOTMYECKHX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeabpl ~ oOuTaHMS ~ OpPraHW3MOB:  BOJHAas,  HAa3eMHO-BO3AYIIHas,  I[OYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (hakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTMUECKUX (aKTOPOB Ha OpPraHU3MBI.

AbGuotnueckue  (QakTopel:  CBET, TEMIleparypa, BJIaXKHOCTb. DoTonepuoau3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (aKkTOpPOB. bruojornueckue puTMsl.

buotnueckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOJCHCTBHN:  KOHKYpEHLHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XApPAKTEPUCTUKUA NOMyIsiui. OCHOBHBIE IOKA3aTelad MOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsaiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['exkens.

Tabmune! u cxemsl: kaprta «[Ipupoansie 3086 3emin», «Cpenbl OOUTaHUST OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TONYJISIUU
uHy30pUun-Typenbkn», «[lumessie nemnmy.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:
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JlaGopaTtopHnas pa6ota Ne 3. «Mopdonorndeckne 0cCOOEHHOCTH PACTCHHUH U3 Pa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl — OuoleHoO3a:  BHJOBasd,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HAKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEAYLEHTHI.
KpyroBopot BemecTB M MOTOK SHEpruuM B 3dKocucreme. Tpoduyeckue (mUIIEBBIE) YPOBHHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBL: Omomacca,
OPOAYKIHMSI. ODKOJOTMYECKHE MUpPaAMUAbL: MPOAYKIUMHU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOPETYIIsIIHs, pazButue. Cykieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa ouocdepst. XKusoe
BemectBO M ero (GyHkuuu. OcobeHHOCTH Ouocepbl Kak TI00aTbHON SKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiectB M OHOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emnu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTUYECKUE TIPOOIEMBI.

CocymiecTBoBaHM€e NpUPOJb] U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «Ilumeble nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuTaHus», «OKoJoruueckas mnupamuaa», «buocdepa u yemoBexy,
«2KocucTeMa IMUPOKOIUCTBEHHOTI'O JIecay, « IKOCUCTEMA XBOMHOT O Jiecay, «brnoreHos Bogoémay,
«ArporieHo3», «lIpumepHBIE aHTPOIOTEHHBIE BO3JACUCTBUS Ha TNpuUpoay», «Baxkuenmme
UCTOYHMKH 3arps3HEHUsi BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHEWIIas COCTaBIAIOIIAs
ouocheprr», «Paktopsl ngerpajamuu  nouBy», «llapHukoBblt  3ddexT», «DaKTOPbI
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «O0mmas cTpykrypa ouochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKpaH Ouochepsr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MoeIb-anmInKanus « TunuyHble 6MOIEHO3bI», repbapuii «PacTuTenbHbIe
coobmiecTBa», Koyekuuun «buorneHosy, «Bpeautenn BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu ¥ KOJUISKIIMM PACTeHHH W JKUBOTHBIX, NPHUHAICKANNE K pa3HBIM
HKOJIOTHUECKUM TpyInam ojgHoro Buaa, Kpacunas kxuura Poccuiickoit denepanyu, n3odpaxeHus
OXPAaHSEMbIX BHJIOB PACTEHUH 1 )KUBOTHBIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM uudposbie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
MPOrpamMMmbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOTIOTIT Kak Hayka 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBbI€ CHCTEMBI U MX OpraHu3alys 1 bubmorexa [JOK
P t https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LHOK
P https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 XK 6
MBHCACATCIRHOCTS [ACTIH https://m.edsoo.ru/7f41¢292
5 PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnnorexka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 2 15 bubmuorexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7141c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB H TeM nudpoBbIe
Ne i/l P Konrpoasusie IIpakruueckue (udpp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubnmoreka [IOK
1 1
IBOMOUKOHHAS GHOOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"uu3Mbl U OK arolas cpenia 5 1 bubnmorexa [IOK
p pyxarom el https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo00 9
0001IecTBa M SKOJIOTHYECCKIE CHCTEMBI hitps://m.edsoo.rw/7f41cc74
bubnuoreka [{OK
5 PesepBHoOE Bpe 2
PBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O 34 0 25
ITPOI'PAMME '
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Koumnuec JJIeKTPOHHbIE
TBo Hara
ugposBbie
Nen/m  Tema ypoka NpoBeIeHust ungp
4acoB o0pa3oBaTe/IbHbIE
IUIaH dakr pecypchl
bu6mmorexa [IOK
1 buosorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meroas! T03HaHUS )KUBOU Npupoabl. [IpakTdeckas
2 abora Ne | «/cronp30BaHUE PA3TUIHBIX METOJIOB TIPU 1 bubmmorexa [IOK
P i P P https://m.edsoo0.ru/863e6122
W3YYCHUH OMOJIOTUIECKIX 0OBEKTOBY
3 buonornueckue cucremsl, MPOUECCHl U UX U3YYECHHUE 1 bubmmorexa [JOK
> POt ya https://m.eds00.ru/863e6564
4 XHUMUYECKUH COCTaB KJIETKU. Boga 1 MUHEpAJIbHBIE COTU 1 bubmmorexa [OK
gatee P https://m.eds00.ru/863e674e
bu6mmorexa [IOK
5 b .C 0 1
CITKH. L-OCTAB | CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
DepMeHTHI — OMOJIOTHYECKHE KaTaTu3aTOPHI.
6 Jlaboparopnast pabora Ne 1 «M3yuenne kataauTUYeCcKOn 1 bubnuoteka [JOK
aKTUBHOCTH (hepMEHTOB (Ha MpUMepe aMHJIa3bl WIH https://m.edsoo.ru/863e6b72
KaTasas3bl)»
bu6mmorexa [IOK
7 v I 1
TTICBOABL. JIHITHIRT https://m.eds00.ru/863e6870
b K
8 Hyxneunnosbie kucinorsl. AT® 1 uonmorexa LO

https://m.edsoo0.ru/863e6d5c¢c
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9 Hcropus u metonpl u3ydeHus knetku. Knerounas teopus bubmorexa HOK
P s Y ) p https://m.edso0.ru/863e6e88

10 Knerka kak 1emocTHas XuBasi CHCTEMa

Crpoenue sykapuoTudeckoi kietku. JlabopaTtopnas
. bu6mmoreka [IOK
pabota Ne 2 «/3y4yeHue CTpoeHUs KIETOK paCTeHUH,

11 « 5 Saxc . BOCK https://m.edso00.ru/863e6ff0

WBOTHBIX, TPUOOB U OaKTepuil 01 MUKPOCKOIIOM Ha hitps.//m.edsoo.ru/863¢716¢
TOTOBBIX MUKPOIpENapaTax U UX OMHCAHUE
bu6mmoreka [IOK
12 06 0
MCH BELIECTB HIH METAbOTHIM https://m.edsoo.ru/863e766¢
bu6mmorexa [IOK

13 o . X

OTOCHHTES. ACMOCHIHTES https://m.eds00.ru/863¢7c¢98
bu6mmorexa [IOK

14 i 00
DHEPreTHUCCKHI 0OMeH https://m.edsoo.ru/863e7aae
JKu3HEeHHbIN HUKI KIeTKH. [lenenne kneTku. Muros.

15 Jlaboparopnas pabota Ne 3 «Habnrogenune Mutosa B bubnuorexa [JOK
KJIETKaX KOHYHMKA KOPEILKa JIyKa Ha TOTOBBIX https://m.edsoo.ru/863e7dc4
MHUKpOIIpenapaTax»

bu6mmoreka [IOK
16 b .P
nocuHTe3 Oenka. Peakius MaTpuyHOTO CUHTE3a https://m.edso0.ru/863e796¢
bu6mmorexa [IOK

1 T —

7 PaHCILHA OnocuHTes benka https://m.edso00.ru/863e796¢e
bu6nmoreka [JOK

18 H —

CIITCTORHEIC (I)OpMLI PKH3HH BHPYCHI https://m.edso00.ru/863e¢7540
bubmuoreka [JOK

19 @OpMBI pa3MHOKEHUSI OPraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831¢
bu6mmoreka [JOK

20 Metii

cnos https://m.edsoo.ru/863¢7f4a
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OO6pa3oBaHue 1 pa3BUTHE TOJOBBIX KIETOK.

)1 OmnonorBopenue. Jlabopartopuas padora Ne 4 «M3yuenue bubnmoreka [JOK
CTPOEHMS MOJIOBBIX KJIETOK HA TOTOBBIX https://m.edsoo.ru/863e81b6
MHUKpOIIpernapaTrax»

22 NuauBuyanbHOE pa3BUTHE OPTAaHU3MOB bubmmorexa [IOK

https://m.edsoo.ru/863e8436

23 I'eHeTnka — Hayka 0 HaCJlIeICTBEHHOCTH U U3MEHYMBOCTH bubmmorexa LIOK

https://m.eds00.ru/863e862

24 3aKOHOMEPHOCTHU HACIEAOBaHUS TPU3HAKOB. bubnuorexa [JOK
MoHOTHOPHIHOE CKpEITUBAHHE https://m.edsoo.ru/863e8878

)5 JurnbpuHoe ckperyBaHie. 3aKOH HE3aBUCUMOI'0 bubnnorexa [HJOK
HACJIEAOBAHUA IPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HaclieoBaHKe Tpu3HaKoB. JlJaboparopHas

26 pabota Ne 5 «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U bubnnoreka [JOK
JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(HITBI HA TOTOBBIX https://m.edso0o.ru/863e8c60
MHUKpOIIpernapaTax»

7 I'enetuka nona. HacnegoBanue npu3HaKoB, CLIETNIEHHBIX C bubnunoreka [JOK
IOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HeHacnencTBEeHHAs N3MEHYUBOCTb.

)8 JlaGopatopnas padora Ne 6. M3ydyenue bubnnorexka [JOK
MOJU(PUKATIOHHON U3MEHYMBOCTH, TOCTPOCHHE https://m.edsoo.ru/863e8efe
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM»

Hacnencreennas uamenunBocts. JlabopaTopHas padora Ne
29 7. «AHanu3 MyTaluui y 1po30(uisl Ha TOTOBBIX bubmmorexa [OK
https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»
bu6mmorexa [IOK
30 Peneriia wernoseka https://m.edsoo.ru/863e8d78
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31 PezepHblii ypok. O6001IeHue 110 Teme |
«HacneacTBeHHOCTh U U3MEHUYUBOCTH OPTaHU3MOBY

Bbu6moreka [JOK

32 Cenexuns Kax nayxa u npouece ! https://m.edsogru/863e9214

33 MeToibl U JOCTUKEHUS CEJICKLIMN PACTEHUM U )KUBOTHBIX 1 buGnnorexa LIOK
https://m.edso00.1ru/863¢9214

34 buoTexHoorus kak orpacib MpoOrU3BOACTBA 1 bubmmorexa [IOK
https://m.eds00.1ru/863¢9336

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

Koa
nyec
IBo Jata npoBeneHust ~ DJIeKTPOHHbIE
Nenm/m  Tema ypoka 4aco uugposbie
B o0pa3oBaTte/ibHbIE
ecypchl
IInan dakT PEEYP
DBOJIOLNSI U METOBI €6 U3YUEHU 1 buGnuorexa [IOK
H 8 yi https://m.edsoo.ru/863ea20e
2 Hcropus pa3zButus npeacraBieHuii 00 3BOIIOLINA 1 Bubmiorexa OK
pHAP peat H hitps://m.eds00.ru/863¢9570
bubmuoreka [IOK
M 1
HKpOIBOIIIOHHA https://m.edsoo.ru/863e9cle
[Tomymsiust KaK sIeMeHTapHas eAUHHIA BHIA U SBOJTIOIUH.
4 JIabopatopuas padora Ne 1 «CpaBHeHHE BUIOB 110 1 bubnnorexa [IOK
paTop P - p a https://m.edso00.ru/863e99¢c6
MOP(OJIIOTHUECKOMY KPUTEPHUIOY
5 JIBuoKkyIye cuibl (3eMeHTapHbIe (PaKTOPhI) IBOIOLUN 1 bubmmorexa [TOK
ym P p H https://m.edso00.ru/863e9da4
bu6nmorexa LIOK
6 EcrectBe i1 oTOOp U ero o 1
TCCTBCHHBII OTOOP 1 €ro (popmI https://m.eds00.ru/863e9ed0
Pe3ynbTaThl BOTIONUHN: IPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
. BUJ000pa3zoBanue. JlabopatopHas padora Ne 2 «Onucanue | bubmuoreka [IOK
MPUCTIOCOOTIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO https://m.edsoo.ru/863e9fde
XapaxkTepa
8 Hampasiienus 1 myTH MakpO3BOIIOINN 1 buGnnorexa [IOK
p T p 1 https://m.edsoo.ru/863e9cle
9 HeobpatumocTs 3BOMIONINN 1
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10 Wcropus xu3Hu Ha 3emiie U METO/bl €€ U3yUEHUs
11 I'unoress! IPOUCXOXKIAECHUS KU3HU Ha 3eMIIe bubnmorexa LHOK
p https://m.edsoo.ru/863cas5a6d
12 PasButne xxu3Hu Ha 3eMIle 110 dpaM U IIEPUOIAM buGnuorexa [IOK
p p https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl 3BOJIOLUNA PACTUTEIBHOTO U )KUBOTHOTO
13 mupa. IIpaktraeckas pabora Ne 1 «M3yueHne HCKOMaeMBIX buGnuorexa [IOK
pa- 1ip . p - v https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHHI U JKUBOTHBIX B KOJUICKIIUSIX)
14 CoBpeMeHHas CUCTEMa OPraHuYecKoro Mupa bubmorexa HOK
P p P https://m.edsoo.ru/863ca48¢
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE?) bubmorexa [IOK
p https://m.edsoo.ru/863eac2c
bubnunoreka LIOK
16 BIDKYIIHE CHJIIBI ((DAKTOPBI) aHTPOIIOreHe3a
A ym (@ pe1) p https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAMH IBOJIIOIUH YEJIOBEKa
18 YenoBeueckne packl 1 MPUPOIHEIE aJanTallMy deJOBEeKa bubmmorera OK
p pHp https://m.edsoo.ru/863eaca2
19 PesepBHblil ypok. O60611eHne o TeMe «Bo3HUKHOBEHME U
pa3BUTHE KU3HU Ha 3eMIIe»
20 DKOJIorus Kak HayKa
21 Cpenpl oOuTaHus 1 SKOJIOTHUECKHe (HaKTOPhI bubnmorera OK
P p https://m.edsoo.ru/863eafec
Aobuotuyeckue daxropsl. Jlaboparopuas padota Ne 3.
2 «Mopdomoruueckre 0COOEHHOCTH PACTEHUH U3 PA3HBIX bubnuotexa [JOK
mecT oOuTanusy. Jlaboparopnas pabota Ne 4. «BnusHue https://m.edsoo.ru/863eb10e
CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIeycay
bubmmoreka [IOK
23 buortnueckue dhakTophl
¢ p https://m.edsoo.ru/863eb348
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DKOJIOTUYECKUE XaPAKTEPUCTUKHU TOMYJISIUU.
24 [Tpaktuueckas padota Ne 2 «Iloacuér mmoTHOCTH 1
MOMYJISIIIUKA Pa3HbIX BUIOB PACTEHUI»
bubnunoreka LIOK
2 — 1
5 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 hitps://m.cdsoo.r/863ebd6a
bubnunorexa LIOK
26 C) 1
KOJIOTHYECKHUE CUCTEMBI (3KOCHUCTEMBI) hitps://m.cdsoo.ru/863cbd6a
7 OCHOBHBIE TIOKA3aTeNN IKOCUCTEMBI. DKOJIOTUYECKUE 1 bubmmoreka [JOK
nupamusl. CBoiicTBa 3xocucteM. Cykueccust https://m.edsoo.ru/863eb5fa
28 [Ipupoanslie 3xocucTEMBI 1
29 AHTPONOTreHHbIE SKOCUCTEMBbI 1
bubnunoreka LIOK
30 buocdepa — rmobanpHas sxocucTeMa 3eMiIH 1 hitps://m.cdsoo.rw/863chbse
bubnunoreka LIOK
31 3aKOHOMEPHOCTH CYIIeCTBOBaHUs Orochepsl 1 hitps://m.cdsoo.r/863ebd 16
32 YenoseuecTBO B 6rochepe 3emin 1
33 CocymiecTBoBaHME MPUPOABI U YEIOBEYECTBA 1 bubmorexa HOK
i pHpoA https://m.edsoo.ru/863ebale
34 PesepsHblil ypok. O6061enne Temsl «Coob1iecTsa u |
HKOJIOTUYECKUE CUCTEMBI»
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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